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PRELIMINARY AMENDMENT 

The Commissioner for Patents 

United States Patent and Trademark Office 

Washington, D.C. 20231 

Dear Sir: 

This Preliminary Amendment is being presented to better describe Applicant's 
claimed invention and it is believed does not present any new matter. Please amend the 
specification and the claims as follows: 
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In the Specification: 

On replacement page I, line 1, replace the title with the following title: 
COUPLING ELEMENT AND USE OF THE COUPLING ELEMENT IN A 
DEVICE FOR MEASURING ANGLES 
5 On replacement page 1 after the title and before line 3, insert the following 

new paragraphs and headings as follows: 

Applicant claims, under 35 U.S.C. §§ 120 and 365, the benefit of priority of 
the filing date of June 10, 2000 of a Patent Cooperation Treaty patent application, 
copy attached, Serial Number PCT/EP00/05372, filed on the aforementioned date, the 
1 0 entire contents of which are incorporated herein by reference, wherein Patent 

Cooperation Treaty patent application Serial Number PCT/EP00/05372 was not 
published under PCT Article 21(2) in English. 

Applicant claims, under 35 U.S.C. § 1 19, the benefit of priority of the filing 
date of July 1, 1999 of a German patent application, copy attached, Serial Number 
15 299 1 1 508.9, filed on the aforementioned date, the entire contents of which are 
incorporated herein by reference. 
Background of the Invention 
Field of the Invention 

Replace the paragraph beginning on replacement page 1 , line 3 with the 
2 0 following paragraph: 

The present invention relates to a coupling element for connecting two 
components in a radially resilient, but torsion-proof manner. 

On replacement page 1, between lines 4 and 5 insert the following heading: 
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Description of the Related Art 

Replace the paragraph beginning on replacement page 1, line 5 with the 
following paragraph: 

For manufacturing such coupling elements in a cost- effective manner, they 
5 are made of one piece and shaped from sheet metal, such as described, for example, in 
DE 89 15 109 Ul, EP 0 762 081 Al and EP 0 762 082 Al. Note that EP 0 762 081 
Al corresponds to U.S. Patent No. 5,771,594 and EP 0 762 082 Al corresponds to 
U.S. Patent No. 5,758,427, the entire contents of each of which are incorporated 
herein by reference. These coupling elements include a flat center piece as the base, 

1 0 and of four brackets, formed thereon by bends. The brackets extend perpendicularly 
in relation to the level of the base, and respectively two brackets are arranged opposite 
and parallel to each other and form a spring parallelogram for radial compensation. 
To achieve the function of a spring parallelogram, the brackets extend axially and are 
formed at one location of the base and can be rigidly connected with one of the two 

15 components at another location axially remote from the first. The torsion-proof 
property is reduced because of this axial remoteness and, in the course of a radial 
deflection of a spring parallelogram, the base is also unavoidably bent because of the 
axial linear change of the brackets. In an actual case, the base does not bend 
symmetrically here because of inhomogeneities in the base, because of which the base 

2 0 introduces an angular twist in the remaining two brackets, which causes a mutual 
twisting of the two components connected via the coupling element. 

Replace the paragraph beginning at replacement page 1 , line 20 with the 
following heading and paragraph: 



3 



1.111 O ...is.. Q ?'"lli- ., !! :!i iil o:io£ 



SUMMARY AND OBJECTS OF THE INVENTION 

It is an object of the present invention to create a coupling element which is 
compactly and space-savingly constructed and can be produced cost-effectively. 
Moreover, radial compensation movements of the two components connected by the 
5 coupling element should be possible without introducing impermissible mutual 
twisting between the two components. 

Replace the paragraph beginning at replacement page 1, line 25, with the 
following paragraph: 

This object is attained by a coupling element for an angle-measuring device 

10 for connecting a first component to a second component in a radially resilient, but 
torsion-proof manner with respect to an axis of rotation. The coupling element 
including a base and a first bracket rigidly fastened on the base and the first 
component, wherein the first bracket has a first outer support connection location, a 
second outer support connection location and an inner support connection location 

15 centered in a circumferential direction with respect to the axis of rotation between the 
first and second outer support connection locations. One of the first outer support 
connection locations of the first bracket and the inner support connection location of 
the first bracket forms a connection of the first bracket and the base and the other of 
the first outer support connection location of the first bracket and the inner support 

2 0 connection location of the first bracket is rigidly connected with the first component. 
A second bracket is rigidly fastened on the base and on the second component and 
which extends at a right angle with respect to the first bracket, wherein the second 
bracket has a first outer support connection location, a second outer support 
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connection location and an inner support connection location centered in a 
circumferential direction with respect to the axis of rotation between the first and 
second outer support connection locations of the second bracket. One of the first 
outer support connection locations of the second bracket and the inner support 
5 connection location of the second bracket forms a connection of the second bracket 
and the base and the other of the first outer support connection location of the second 
bracket and the inner support connection location of the second bracket is rigidly 
connected with the second component. Flexural strength of the first bracket in a 
region along the axis of rotation between the inner support connection location of the 

1 0 first bracket and a connecting line of the first and second outer support connection 
locations of the first bracket is considerably greater than the flexural strength in a 
region along a circumferential direction between the inner support connection location 
of the first bracket and the first and second outer support connection locations of the 
first bracket. Flexural strength of the second bracket in a region along the axis of 

15 rotation between the inner support connection location of the second bracket and a 
connecting line of the first and second outer support connection locations of the 
second bracket is considerably greater than the flexural strength in a region along a 
circumferential direction between the inner support connection location of the second 
bracket and the first and second outer support connection locations of the second 

2 0 bracket. 

Replace the paragraph beginning at replacement page 1, line 27 with the 
following paragraph: 

The present invention furthermore relates to the use of this coupling element 
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in an angle-measuring device. 

Replace the paragraph beginning at replacement page 2, line 2, with the 
following paragraph: 

It is therefore a further object of the present invention to disclose an angle- 
5 measuring device, wherein the scanning unit is coupled to the stator of the angle- 
measuring device in a, particularly torsion-proof, but radially resilient manner and, if 
possible, no measuring errors result from radial compensation movements between 
the scanning unit and the stator. 

Replace the paragraph beginning at replacement page 2, line 6, with the 
10 following paragraph: 

This object is attained by an angle-measuring device that includes a scanning 
unit, a stator and a coupling element connected to the stator and the scanning unit in a 
torsion-proof, but radially resilient manner with respect to an axis of rotation. The 
coupling element including a base and a first bracket rigidly fastened on the base and 
1 5 the first component, wherein the first bracket has a first outer support comiection 

location, a second outer support connection location and an inner support connection 
location centered in a circumferential direction with respect to the axis of rotation 
between the first and second outer support connection locations. One of the first outer 
support connection locations of the first bracket and the inner support connection 
2 0 location of the first bracket forms a connection of the first bracket and the base and 
the other of the first outer support connection location of the first bracket and the 
inner support connection location of the first bracket is rigidly connected with the first 
component. A second bracket is rigidly fastened on the base and on the second 
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component and which extends at a right angle with respect to the first bracket, 
wherein the second bracket has a first outer support connection location, a second 
outer support connection location and an inner support connection location centered 
in a circumferential direction with respect to the axis of rotation between the first and 
5 second outer support connection locations of the second bracket. One of the first 
outer support connection locations of the second bracket and the inner support 
connection location of the second bracket forms a connection of the second bracket 
and the base and the other of the first outer support connection location of the second 
bracket and the inner support connection location of the second bracket is rigidly 

10 connected with the second component. Flexural strength of the first bracket in a 

region along the axis of rotation between the inner support connection location of the 
first bracket and a connecting line of the first and second outer support connection 
locations of the first bracket is considerably greater than the flexural strength in a 
region along a circumferential direction between the inner support connection location 

15 of the first bracket and the first and second outer support connection locations of the 
first bracket. Flexural strength of the second bracket in a region along the axis of 
rotation between the inner support connection location of the second bracket and a 
connecting line of the first and second outer support connection locations of the 
second bracket is considerably greater than the flexural strength in a region along a 

2 0 circumferential direction between the inner support connection location of the second 
bracket and the first and second outer support comiection locations of the second 
bracket. 

Replace the paragraph beginning at replacement page 2, line 8, with the 
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following paragraph: 

Particular advantages of the present invention are recited in the following 
description of exemplary embodiments. 

Replace the paragraph beginning at replacement page 2, line 11, with the 
5 following paragraph: 

Exemplary embodiments of the present invention are represented in the 
drawings. 

Replace the paragraph beginning on replacement page 2, line 1 3 with the . 
following heading and paragraph: 
1 0 BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows a first exemplary embodiment of a coupling element, viewed in 
the axial direction according to the present invention; 

Replace the paragraph beginning at replacement page 2, line 15 with the 
following paragraph: 

15 FIG. 2 shows a lateral view of the coupling element in accordance with FIG. 1 

taken along line II- II of FIG. 1; 

Replace the paragraph beginning at page 3, line 1 with the following 
paragraph: 

FIG. 3 shows a stereoscopic representation of the coupling element in 
2 0 accordance with FIGS. 1 and 2; 

Replace the paragraph beginning at page 3, line 3 with the following 
paragraph: 

FIG. 4 shows a top view of an embodiment of a shaft adapter with the 
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coupling element of FIGS. 1-3 in accordance with the present invention; 

Replace the paragraph beginning at page 3, line 5 with the following 
paragraph: 

FIG. 5 shows a partial sectional view of the shaft adapter of FIG. 4 taken 
5 along lines V-V of FIG. 4 in accordance with FIG. 4; 

Replace the paragraph beginning at page 3, line 6 with the following 
paragraph: 

FIG. 6 shows an embodiment of an angle-measuring device with the coupling 
element in accordance with the present invention; 
1 0 Replace the paragraph beginning at page 3, line 8 with the following 

paragraph: 

FIG. 7 shows a second exemplary embodiment of a coupling element in 
accordance with the present invention; and 

Replace the paragraph beginning at page 3, line 9 with the following 
15 paragraph: 

FIG. 8 shows a stereoscopic representational view of a third exemplary 
embodiment of a coupling element in accordance with the present invention. 

Replace the paragraph beginning on page 3, line 1 1 with the following 
heading and paragraph: 
2 0 DESCRIPTION OF THE PREFERRED EMBODIMENT(S) OF THE INVENTION 

A first exemplary embodiment of a coupling element 1 is represented in FIGS. 
1 to 3. The coupling element 1 has been produced in one piece as a punched and bent 
element and is made of a material with a high degree of alternating stress resistance, 
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in particular of spring steel. It includes a flat center area as the base 2, as well as four 
brackets 3, 4, 5, 6 formed thereon and bent at right angles. The brackets 3, 4, 5, 6 are 
aligned, at least to a large degree, parallel in relation to the axis D, they are 
furthermore arranged diametrically opposite each other and parallel with each other. 
5 The bracket 3 is arranged diametrically opposite and parallel with the bracket 5. The 
bracket 4 is also arranged diametrically opposite and parallel with the bracket 6, 
wherein the brackets 3 and 5 extend at right angles to the brackets 4 and 6. 

Replace the paragraph beginning at page 3, line 20 with the following 
paragraph: 

10 Each bracket 3, 4, 5, 6 is fixed, centered atop a support on the base 2, and each 

bracket 3, 4, 5, 6 has respective further outer support connection locations or points 
3.2, 3.3, 4.2, 4.3, 5.2, 5.3, 6.2, 6.3 on both sides of these inner support connection 
locations or points 3.1, 4.1, 5.1, 6.1. The diametrically oppositely located support 
points 3.2, 3.3 and 5.2, 5.3 are used for the rigid fastening of the brackets 3, 5 on one 

15 of the two components, and the diametrically oppositely located support points 4.2, 
4.3 and 6.2, 6.3 are used for the rigid fastening of the brackets 4, 6 on the other of the 
two components. All support points 3.1 to 6.3 advantageously lie in a common plane 
that extends at a right angle to an axis of rotation D of a shaft 31 of a rotor 30. The 
inner support points 3.1, 4.1, 5.1, 6.1 are centered in a circumferential direction with 

2 0 respect to the axis C between corresponding outer support points 3.2, 3.3, 4.2, 4.3, 
5.2, 5.2, 6.2, 6.3. The support points 3.1, 4.1, 5.1, 6.1 are formed by bending lines 
between the base 2 and the brackets 3, 4, 5, 6. The support points 3.2, 3.3, 4.2, 4.3, 
5.2, 5.3, 6.2, 6.3 are embodied as bores for fastening by screws, wherein the centers of 
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the bores are located together in the center plane of the base 2. However, other rigid 
fastening methods, for example welding, can also be provided. The three support 
points 3.1, 3.2, 3.3, 4.1, 4.2, 4.3, 5.1, 5.2, 5.3, 6.1, 6.2, 6.3 of each bracket 3, 4, 5, 6 
are advantageously located on a common straight line, wherein the extensions of the 
5 straight lines enclose a rectangular square. 

Replace the paragraph beginning at page 4, line 2 with the following 
paragraph: 

The base 2 advantageously includes four braces, which connect the support 
points 3.1, 4.1 and 4.1, 5.1 and 5.1, 6.1, as well as 6.1, 3.1 in one plane and enclose a 
1 0 square. In this case the center lines of the braces extend at least approximately in the 
direction of the lines of application of the force which is introduced at the support 
points 3.1, 4.1, 5.1, 6.1. 

Replace the paragraph beginning at page 4, line 6 with the following 
paragraph: 

1 5 This described coupling element 1 can be employed in connection with angle- 

measuring devices in that it is inserted between the shaft of a drive mechanism and 
the shaft of an angle- measuring device. A shaft adapter 9 with the coupling element 
1 in accordance with FIGS. 1 to 3 is represented in FIGS. 4 and 5. The coupling 
element 1 can be inserted in a particularly simple way between the shaft of the drive 

2 0 mechanism to be measured and the shaft of the angle-measuring device by this shaft 

adapter 9. The shaft adapter includes a first flange 9.1, on which the shaft of the drive 
mechanism can be rigidly fastened, and of a second flange 9.2, on which the shaft of 
the angle-measuring device can be rigidly fastened. In the example represented, the 
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first flange 9.1 is a plate with bores 9.1 1, so that the plate can be fixed in place on the 
shaft of the drive mechanism by being screwed together with it. The second flange 
9.2 includes a second plate with a centered bore 9.21, in which the shaft of the angle- 
measuring device can be fixed in place by radial clamping. 
5 Replace the paragraph beginning at page 4, line 1 8 with the following 

paragraph: 

The two outer support points 6.2, 6.3 and 4.2, 4.3 of the two diametrically 
oppositely located brackets 6 and 4 are rigidly connected with the first flange 9. 1 by 
screws 8, and the two outer support points 3.2, 3.3 and 5.2, 5.3 of the brackets 3 and 5 

1 0 extending at right angles to them are rigidly connected with the second flange 9.2 by 
screws 7. The two flanges 9.1, 9.2 are connected with each other via the coupling 
element 1 in a radially and axially resilient, but torsion-proof manner, in relation to 
the axis of rotation D. For reasons of clarity the support points of the brackets 3 to 5 
have not been provided with reference symbols, reference is made with respect to this 

15 to FIG. 3. The shafts of the drive mechanism and of the angle-measuring device have 
also not been represented for reasons of clarity. 

Replace the paragraph beginning at page 4, line 3 1 with the following 
paragraph: 

In a known manner, the angle-measuring device includes a stationary part, 
2 0 also called mounting flange, of the angle- measuring device, or stator 10 in general, a 
scanning unit 20 and a rotating element, also called a rotor 30. The rotary position of 
the rotor 30 with respect to the stator 10 is measured. The rotor 30 in turn includes a 
shaft 31, which is seated in the scanning unit 20 and on which a code disk 32 is 
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fastened. The scanning unit 20 includes a support body 2 1 , on which a light source 
22, a scanning plate 23 and a receiver unit 24 for the photoelectric scanning of the 
code disk 32 are arranged. The stator 10 can also be the stationary portion of a drive 
mechanism. For example the mounting flange of a motor, on which the scanning unit 
5 is installed. 

Replace the paragraph beginning at page 5, line 8 with the following 
paragraph: 

The shaft 3 1 of this angle-measuring device can be rigidly installed on a shaft 
to be measured, because alignment errors are compensated by the coupling element 1 , 

10 which is integrated into the angle-measuring device. For this purpose, the brackets 4 
and 6 are rigidly fixed in place on the stator 10 of the angle measuring device via the 
support points 4.2, 4.3, 6.2, 6.3. Only one of the screws 7 used for this is represented. 
The brackets 3 and 5 of the coupling element 1 are rigidly fixed in place on the 
scanning unit 20 by screws 8 via the support points 3.2, 3.3 and 5.2,. 5.3. Because of 

15 alignment errors between the shaft to be measured, not represented, and the shaft 32, 
the scanning unit 20 performs tumbling movements in relation to the stator 10, which 
are compensated by the coupling element 1 without the scanning unit 20 performing a 
rotation around the axis of rotation D in the process. If in the course of the rotation of 
the shaft 31 the scanning unit 20 is displaced in the radial direction R because of 

2 0 alignment errors, the support points 3.2, 3.3 and 5.2, 5.3 of the brackets 3 and 5 are 
displaced in this direction R with respect to the support points 3.1 and 5.1. Because 
of the symmetrical arrangement of the support points 3.2, 3.3 with respect to the 
center support point 3.1, as well as the support points 5.2, 5.3 with respect to the 
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center support point 5.1, this displacement does not introduce a rotating movement 
into the coupling element 1. The actually occurring displacements are so small that 
they are compensated by the symmetrical stretching of the brackets 3 and 5 in the 
circumferential direction with respect to the axis of rotation D between inner support 
5 points 3.1, 4.1, 5.1, 6.1 and the outer support points 3.2, 3.3, 4.2, 4.3, 5.2, 5.3, 6.2, 6.3. 
In connection with displacements of the scanning unit 20 in the radial direction 
perpendicular to R, the support point 6. 1 is radially moved with respect to the support 
points 6.2 and 6.3, and the support point 4.1 is also radially moved with respect to the 
support points 4.2 and 4.3. The changes in distance occurring here between the 
1 0 support points 6.2, 6. 1, 6.3 of the bracket 6, and between the support points 4.2, 4. 1 , 
4.3 of the bracket 4, are again compensated by the symmetrical stretching in the 
brackets 6, 4. 

Replace the paragraph beginning at page 6, line 14 with the following 
paragraph: 

15 A second exemplary embodiment of a coupling element 1 is represented in 

FIG. 7. Since it essentially corresponds to the first exemplary embodiment, the same 
reference symbols are used and the description is limited to the differences. If 
particularly strong axial stiffness is demanded, the base 2 can be mechanically 
reinforced by the application of beads 2.1. If an axial fastening of the sheet metal 

2 0 brackets 3, 4, 5, 6, which are bent at right angles in relation to the base, is demanded, 
the ends with the support points 3.2, 3.3, 4.2, 4.3, 5.2, 5.3, 6.2, 6.3 can be bent over 
into the plane of the base 2. All support points 3.1 to 6.3 (centers of the fastening 
points) again lie in a common plane. 
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Replace the paragraph beginning at page 6, line 22 with the following 
paragraph: 

The further exemplary embodiment in accordance with FIG. 8 shows a 
coupling unit 100, wherein the brackets 103 to 106 are formed on the base 102 by 
5 their ends being bent at right angles, wherein the support points 103.2, 103.3, 104.2, 
104.3, 105.2, 105.3, 106.2, 106.3, which are formed by the bending lines, are located 
in a common plane, in which the further support points 103.1, 104.1, 105.1, 106.1, 
which are symmetrically arranged between these support points 103.2 to 106.3, also 
lie. The center support points 103.1, 105.1 of the brackets 103, 105, which are 

1 0 located parallel across from each other, are used for fastening on one component (for 
example the first flange 9.1 in accordance with FIG. 4, or the stator 10 in accordance 
with FIG. 6), and the center support points 104.1, 106.1 of the further brackets 104, 
106, which are located parallel across from each other, are used for fastening on the 
further two components (for example the second flange 9.2 in accordance with FIG. 4, 

15 or the scanning unit 20 in accordance with FIG. 6). 

Replace the paragraph beginning at page 7, line 6 with the following 
paragraph: 

The described coupling elements 1 and 100 have optimal dimensions, if all 
support points (3.1 to 6.3, 103.1 to 106.3) are located on a common straight line, and 
2 0 if furthermore all support points (3.1 to 6.3, 103.1 to 106.3) of all brackets (3, 4, 5, 6, 
103, 104, 105, 106) are located in a common plane. For reasons of the available 
fastening opportunities it may be necessary to arrange the center support points 
slightly axially offset (parallel with the axis D) with respect to the further support 
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points. The effect in accordance with the present invention of the coupling element is 
preserved, if the flexural strength of the brackets 3, 4, 5, 6 between the respective 
center support points 3.1, 4.1, 5.1, 6.1 and the connecting line with the further support 
points 3.2, 3.3, 4.2, 4.3, 5.2, 5.3, 6.2, 6.3 (course of the brackets in the axial direction, 
5 also parallel with axis D), is considerably greater than the flexural strength between 
the center support points 3.1, 4.1, 5.1, 6.1 and the two further support points 3.2, 3.3, 
4.2, 4.3, 5.2, 5.3, 6.2, 6.3 (course of the brackets in the circumferential direction, i.e. 
transversely to the axis D), so that in case of a radial displacement of the further 
support points with respect to the center support point, the brackets are respectively 
1 0 bent between the two further (outer) support points and are therefore stretched. 

After line 20 at page 7 insert the following paragraph: 

The invention may be embodied in other forms than those specifically 
disclosed herein without departing from its spirit or essential characteristics. The 
described embodiments are to be considered in all respects only as illustrative and not 
1 5 restrictive, and the scope of the invention is commensurate with the appended claims 
rather than the foregoing description. 

Replace the paragraph beginning at page 8, line 1, with the following 
paragraph: 

I Claim: 

2 0 After page 10 add a new page 1 1 to read as follows: 

Abstract of the Disclosure 
A coupling element for an angle-measuring device for connecting a first 
component to a second component in a radially resilient, but torsion-proof manner 
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with respect to an axis of rotation. The coupling element including a base and a first 
bracket rigidly fastened on the base and the first component, wherein the first bracket 
has a first outer support connection location, a second outer support connection 
location and an inner support connection location centered in a circumferential 
5 direction with respect to the axis of rotation between the first and second outer 

support connection locations. One of the first outer support connection locations of 
the first bracket and the inner support connection location of the first bracket forms a 
connection of the first bracket and the base and the other of the first outer support 
connection location of the first bracket and the inner support connection location of 

1 0 the first bracket is rigidly connected with the first component. A second bracket is 
rigidly fastened on the base and on the second component and which extends at a 
right angle with respect to the first bracket, wherein the second bracket has a first 
outer support connection location, a second outer support connection location and an 
inner support connection location centered in a circumferential direction with respect 

15 to the axis of rotation between the first and second outer support connection locations 
of the second bracket. One of the first outer support connection locations of the 
second bracket and the inner support connection location of the second bracket forms 
a connection of the second bracket and the base and the other of the first outer support 
connection location of the second bracket and the inner support connection location of 

2 0 the second bracket is rigidly connected with the second component. Flexural strength 
of the first bracket in a region along the axis of rotation between the inner support 
connection location of the first bracket and a connecting line of the first and second 
outer support connection locations of the first bracket is considerably greater than the 
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flexural strength in a region along a circumferential direction between the inner 
support connection location of the first bracket and the first and second outer support 
connection locations of the first bracket. Flexural strength of the second bracket in a 
region along the axis of rotation between the inner support connection location of the 
5 second bracket and a connecting line of the first and second outer support connection 
locations of the second bracket is considerably greater than the flexural strength in a 
region along a circumferential direction between the inner support connection location 
of the second bracket and the first and second outer support connection locations of 
the second bracket. 

10 

In the Claims : 

Please cancel claims 1-11, as amended, without prejudice and add claims 12-57 as 
follows: 

12. (New) A coupling element for an angle-measuring device for 
1 5 connecting a first component to a second component in a radially resilient, but 
torsion-proof manner with respect to an axis of rotation, comprising: 
a base; 

a first bracket rigidly fastened on said base and said first component, 
wherein said first bracket comprises a first outer support connection location, a 
2 0 second outer support connection location and an inner support comiection location 
centered in a circumferential direction with respect to said axis of rotation between 
said first and second outer support connection locations; 

wherein one of said first outer support connection locations of said first 
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bracket and said inner support connection location of said first bracket forms a 
connection of said first bracket and said base and the other of said first outer support 
connection location of said first bracket and said inner support connection location of 
said first bracket is rigidly connected with said first component; 
5 a second bracket rigidly fastened on said base and on said second 

component and which extends at a right angle with respect to said first bracket, 
wherein said second bracket comprises a first outer support connection location, a 
second outer support connection location and an inner support connection location 
centered in a circumferential direction with respect to said axis of rotation between 

1 0 said first and second outer support connection locations of said second bracket; 

wherein one of said first outer support connection locations of said second 
bracket and said inner support connection location of said second bracket forms a 
connection of said second bracket and said base and the other of said first outer 
support connection location of said second bracket and said inner support connection 

1 5 location of said second bracket is rigidly connected with said second component; 

wherein flexural strength of said first bracket in a region along said axis of 
rotation between said inner support connection location of said first bracket and a 
connecting line of said first and second outer support connection locations of said first 
bracket is considerably greater than the flexural strength in a region along a 

2 0 circumferential direction between said inner support connection location of said first 
bracket and said first and second outer support connection locations of said first 
bracket; and 

wherein flexural strength of said second bracket in a region along said axis of 
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rotation between said inner support connection location of said second bracket and a 
connecting line of said first and second outer support connection locations of said 
second bracket is considerably greater than the flexural strength in a region along a 
circumferential direction between said inner support connection location of said 
5 second bracket and said first and second outer support connection locations of said 
second bracket. 

13. (New) The coupling element of claim 12, wherein said inner support 
connection location of said first bracket forms a connection of said first bracket with 

1 0 said base, and said first and second outer support connection locations of said first 
bracket are rigidly connected with said first component. 

14. (New) The coupling element of claim 13, wherein said inner support 
connection location of said second bracket forms a connection of said second bracket 

1 5 with said base, and said first and second outer support connection locations of said 
second bracket are rigidly connected with said second component. 

15. (New) The coupling element of claim 12, wherein said inner support 
connection location of said first bracket is rigidly attached to said first component, 

2 0 and said first and second outer support connection locations of said first bracket form 
a connection of said first bracket and said base. 

16. (New) The coupling element of claim 1 5, wherein said inner support 
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connection location of said second bracket is rigidly attached to said second 
component, and said first and second outer support connection locations of said 
second bracket form a connection of said second bracket and said base. 

5 17. (New) The coupling element of claim 12, wherein said coupling 

element is formed of a piece of sheet metal shaped in one piece. 

18. (New) The coupling element of claim 12, wherein said first and 
second outer support connection locations of said first and second brackets and said 

10 inner support connection locations of said first and second brackets are each located 
on a common plane that extends at a right angle to said axis of rotation. 

19. (New) The coupling element of claim 12, wherein said first bracket is 
bent at a bending connection location so that said first bracket is bent at 90° with 

15 respect to said base, wherein said bending connection is one of said first outer support 

connection locations of said first bracket or said inner support connection location of 

said first bracket; and 

said second bracket is bent at a second bending connection location so 

that said second bracket is bent at 90° with respect to said base, wherein said second 
2 0 bending connection is one of said first outer support connection locations of said 

second bracket or said imier support connection location of said second bracket. 



20. (New) The coupling element of claim 18, wherein said first bracket is 
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bent at a bending connection location so that said first bracket is bent at 90° with 
respect to said base, wherein said bending connection is one of said first outer support 
connection locations of said first bracket or said inner support connection location of 
said first bracket; and 

5 said second bracket is bent at a second bending connection location so 

that said second bracket is bent at 90° with respect to said base, wherein said second 
bending connection is one of said first outer support connection locations of said 
second bracket or said inner support connection location of said second bracket. 

10 21. (New) The coupling element of claim 12, further comprising: 

a third bracket rigidly fastened on said first component, wherein said 
third bracket is arranged opposite to said first bracket and extends parallel with said 
first bracket, and said first bracket and said third bracket constitute a first pair of 
brackets; and 

15 a fourth bracket rigidly fastened on said second component, wherein 

said fourth bracket is arranged opposite to said second bracket and extends parallel 
with said second bracket, and said second bracket and said fourth bracket constitute a 
second pair of brackets. 

2 0 22. (New) The coupling element of claim 12, wherein said base is axially 

resilient. 

23. (New) The coupling element of claim 22, wherein said base comprises 
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a bend to make said base axial resilient. 

24. (New) The coupling element of claim 23, wherein said bend comprises 

a bead. 

25. (New) The coupling element of claim 13, wherein said first and 
second outer support connection locations of said first bracket are each a bore. 

26. (New) The coupling element of claim 14, wherein said first and 
second outer support connection locations of said second bracket are each a bore. 

27. (New) The coupling element of claim 15, wherein said inner support 
connection location of said first bracket is a bore. 

28. (New) The coupling element of claim 16, wherein said inner support 
connection location of said second bracket is a bore. 

29. (New) The coupling element of claim 21, wherein said first and third 
brackets are located parallel and opposite each other and are fastened on a first flange 
of a shaft adapter, and said second and fourth brackets extend perpendicular with 
respect to said first bracket and are located parallel and opposite each other, are 
fastened on a second flange of said shaft adapter. 
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30. (New) The coupling element of claim 29, wherein said first flange is 
rigidly fastened to a first shaft and said second flange is rigidly fastened to a second 
shaft. 

5 31. (New) The coupling element of claim 30, wherein at least one of said 

first and second flanges has a bore for the radial clamping of one of said first and 
second shafts. 

32. (New) The coupling element of claim 31, wherein one of said first and 
10 second shafts forms part of an angle-measuring device and said one of said first and 

second shafts is clamped in said bore. 

33. (New) A coupling element for an angle-measuring device for 
connecting a first component to a second component in a radially resilient, but 

15 torsion-proof manner with respect to an axis of rotation, comprising: 
a base; 

a first pair of brackets arranged opposite and parallel to one another 
and are rigidly fastened on said base and said first component, wherein each of said 
first pair of brackets comprises a first outer support connection location, a second 
2 0 outer support connection location and an inner support connection location centered 
in a circumferential direction with respect to said axis of rotation between said first 
and second outer support connection locations, said first and second outer support 
connection locations of said first pair of brackets and said inner support connection 
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locations of said first pair of brackets are located on a common plane that extends at a 
right angle with respect to said axis of rotation; 

wherein one of either each of said first outer support connection 
locations of said first pair of brackets and each of said inner support connection 
5 locations of said first pair of brackets forms a connection of said first pair of brackets 
and said base and the other of said each of said first outer support connection 
locations of said first pair of brackets and each of said inner support connection 
locations of said first pair of brackets are rigidly connected with said first component; 

a second pair of brackets arranged opposite and parallel to one another 

1 0 and rigidly fastened on said base and on said second component and which extends at 
a right angle with respect to said first pair of brackets, wherein each of said second 
pair of brackets comprises a first outer support connection location, a second outer 
support connection location and an inner support connection location centered in a 
circumferential direction with respect to said axis of rotation between said first and 

15 second outer support connection locations of said second pair of brackets, said first 

and second outer support connection locations of said second pair of brackets and said 
inner support connection locations of said second pair of brackets are located on said 
common plane; and 

wherein one of either each of said first outer support connection locations of 

2 0 said second pair of brackets and each of said inner support connection locations of 
said second pair of brackets forms a connection of said second pair of brackets and 
said base and the other of said each of said first outer support connection locations of 
said second pair of brackets and each of said inner support connection locations of 
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said second pair of brackets are rigidly connected with said second component. 

34. (New) The coupling element of claim 33, wherein said coupling 
element is formed of a piece of sheet metal shaped in one piece. 

5 

35. (New) The coupling element of claim 33, wherein said first pair of 
brackets are bent at a first set of bending connection locations so that said first pair of 
brackets are bent at 90° with respect to said base. 

10 36. (New) The coupling element of claim 35, wherein said second pair of 

brackets are bent at a second set of bending connection locations so that said second 
pair of brackets are bent at 90° with respect to said base. 

37. (New) An angle measuring device comprising: 
15 a scanning unit; 

a stator; 

a coupling element connected to said stator and said scanning unit in a 
torsion-proof, but radially resilient manner with respect to an axis of rotation, wherein 
said coupling element comprises: 
2 0 a base; 

a first bracket rigidly fastened on said base and said stator, 
wherein said first bracket comprises a first outer support connection location, a 
second outer support connection location and an inner support connection location 
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centered in a circumferential direction with respect to said axis of rotation between 
said first and second outer support connection locations; 

wherein one of said first outer support connection locations of 
said first bracket and said inner support connection location of said first bracket forms 
5 a connection of said first bracket and said base and the other of said first outer support 
connection location of said first bracket and said inner support connection location of 
said first bracket is rigidly connected with said stator; 

a second bracket rigidly fastened on said base and on said 
scanning unit and which extends at a right angle with respect to said first bracket, 
10 wherein said second bracket comprises a first outer support connection location, a 
second outer support connection location and an inner support connection location 
centered in a circumferential direction with respect to said axis of rotation between 
said first and second outer support comiection locations of said second bracket; 

wherein one of said first outer support connection locations of said 
15 second bracket and said inner support connection location of said second bracket 
forms a connection of said second bracket and said base and the other of said first 
outer support connection location of said second bracket and said inner support 
connection location of said second bracket is rigidly connected with said scanning 
unit; 

2 0 wherein flexural strength of said first bracket in a region along said 

axis of rotation between said inner support connection location of said first bracket 
and a connecting line of said first and second outer support connection locations of 
said first bracket is considerably greater than the flexural strength in a region along a 
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circumferential direction between said inner support connection location of said first 
bracket and said first and second outer support connection locations of said first 
bracket; and 

wherein flexural strength of said second bracket in a region along said 
5 axis of rotation between said inner support connection location of said second bracket 
and a connecting line of said first and second outer support connection locations of 
said second bracket is considerably greater than the flexural strength in a region along 
a circumferential direction between said inner support connection location of said 
second bracket and said first and second outer support connection locations of said 
1 0 second bracket. 

38. (New) The angle measuring device of claim 37, wherein said inner 
support connection location of said first bracket forms a connection of said first 
bracket with said base, and said first and second outer support connection locations of 

1 5 said first bracket are rigidly connected with said stator. 

39. (New) The angle measuring device of claim 37, wherein said inner 
support connection location of said second bracket forms a connection of said second 
bracket with said base, and said first and second outer support connection locations of 

2 0 said second bracket are rigidly connected with said scanning unit. 

40. (New) The angle measuring device of claim 37, wherein said inner 
support connection location of said first bracket is rigidly attached to said stator, and 
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said first and second outer support connection locations of said first bracket form a 
connection of said first bracket and said base. 

41. (New) The angle measuring device of claim 37, wherein said inner 

5 support connection location of said second bracket is rigidly attached to said scanning 
unit, and said first and second outer support connection locations of said second 
bracket form a connection of said second bracket and said base. 

42. (New) The angle measuring device of claim 37, wherein said coupling 
10 element is formed of a piece of sheet metal shaped in one piece. 

43. (New) The angle measuring device of claim 37, wherein said first and 
second outer support connection locations of said first and second brackets and said 
inner support connection locations of said first and second brackets are each located 

15 on a common plane that extends at a right angle to said axis of rotation. 

44. (New) The angle measuring device of claim 37, wherein said first 
bracket is bent at a bending connection location so that said first bracket is bent at 90° 
with respect to said base, wherein said bending connection is one of said first outer 

2 0 support connection locations of said first bracket or said inner support connection 
location of said first bracket; and 

said second bracket is bent at a second bending connection location so 
that said second bracket is bent at 90° with respect to said base, wherein said second 
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bending connection is one of said first outer support connection locations of said 
second bracket or said inner support connection location of said second bracket. 

45. (New) The angle measuring device of claim 43, wherein said first 

5 bracket is bent at a bending connection location so that said first bracket is bent at 90° 
with respect to said base, wherein said bending connection is one of said first outer 
support connection locations of said first bracket or said inner support connection 
location of said first bracket; and 

said second bracket is bent at a second bending connection location so 
1 0 that said second bracket is bent at 90° with respect to said base, wherein said second 
bending connection is one of said first outer support connection locations of said 
second bracket or said inner support connection location of said second bracket. 

46. (New) The angle-measuring device of claim 37, further comprising: 
15 a third bracket rigidly fastened on said stator, wherein said third 

bracket is arranged opposite to said first bracket and extends parallel with said first 
bracket and said first bracket and said third bracket constitute a first pair of brackets; 
and 

a fourth bracket rigidly fastened on said scanning unit, wherein said 
2 0 fourth bracket is arranged opposite to said second bracket and extends parallel with 
said second bracket and said second bracket and said fourth bracket constitute a 
second pair of brackets. 
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47. (New) The angle measuring device of claim 37, wherein said base is 
axially resilient. 

48. (New) The angle measuring device of claim 47, wherein said base 
5 comprises a bend to make said base axial resilient. 

49. (New) The angle measuring device of claim 48, wherein said bend 
comprises a bead. 

10 50. (New) The angle measuring device of claim 38, wherein said first and 

second outer support connection locations of said first bracket are each a bore. 

5 1 . (New) The angle measuring device of claim 39, wherein said first and 
second outer support connection locations of said second bracket are each a bore. 

15 

52. (New) The angle measuring device of claim 40, wherein said inner 
support connection location of said first bracket is a bore. 

53. (New) The angle measuring device of claim 41, wherein said inner 
2 0 support connection location of said second bracket is a bore. 

54. (New) An angle-measuring device comprising: 
a scanning unit; 
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a stator; 

a coupling element connected to said stator and said scanning unit in a 
torsion-proof, but radially resilient manner with respect to an axis of rotation, wherein 
said coupling element comprises: 
5 a base; 

a first pair of brackets arranged opposite and parallel to one another 
and are rigidly fastened on said base and said stator, wherein each of said first pair of 
brackets comprises a first outer support connection location, a second outer support 
connection location and an inner support connection location centered in a 

1 0 circumferential direction with respect to said axis of rotation between said first and 
second outer support connection locations, said first and second outer support 
connection locations of said first pair of brackets and said inner support connection 
locations of said first pair of brackets are located on a common plane that extends at a 
right angle with respect to said axis of rotation; 

1 5 wherein one of either each of said first outer support connection 

locations of said first pair of brackets and each of said inner support connection 
locations of said first pair of brackets forms a connection of said first pair of brackets 
and said base and the other of said each of said first outer support connection 
locations of said first pair of brackets and each of said inner support connection 

2 0 locations of said first pair of brackets are rigidly connected with said stator; 

a second pair of brackets arranged opposite and parallel to one another 
and rigidly fastened on said base and on said scanning unit and which extends at a 
right angle with respect to said first pair of brackets, wherein each of said second pair 
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of brackets comprises a first outer support connection location, a second outer support 
connection location and an inner support connection location centered in a 
circumferential direction with respect to said axis of rotation between said first and 
second outer support connection locations of said second pair of brackets, said first 
5 and second outer support connection locations of said second pair of brackets and said 
inner support connection locations of said second pair of brackets are located on said 
common plane; and 

wherein one of either each of said first outer support connection 
locations of said second pair of brackets and each of said inner support connection 
10 locations of said second pair of brackets forms a connection of said second pair of 

brackets and said base and the other of said each of said first outer support connection 
locations of said second pair of brackets and each of said inner support connection 
locations of said second pair of brackets are rigidly connected with said scanning unit. 

15 55. (New) The angle measuring device of claim 54, wherein said coupling 

element is formed of a piece of sheet metal shaped in one piece. 

56. (New) The angle measuring device of claim 54, wherein said first pair 
of brackets are bent at a first set of bending connection locations so that said first pair 

2 0 of brackets are bent at 90° with respect to said base. 

57. (New) The angle measuring device of claim 54, wherein said second 
pair of brackets are bent at a second set of bending connection locations so that said 
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second pair of brackets are bent at 90° with respect to said base. 

Please note that new claims 12^57 are being presented to provide additional 
coverage regarding a measuring system. In addition, since the original claims reflect 
5 a literal translation of the claims of the corresponding Patent Cooperation Treaty, 
there is a need to stylize their language to everyday English and to use U.S. patent 
terminology. Accordingly, the cancellation of original claims 1-11 and the addition of 
new claims 12-65 are not being presented for reasons of patentability as defined in 
Festo Corporation v. Shokctsu Kinzoku Kogvo Kabushiki Co., Ltd. , 234 F.3d 558, 56 
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Marked up Version of Specification 

COUPLING ELEMENT AND USE OF [SAID] THE COUPLING ELEMENT 
IN A DEVICE FOR MEASURING ANGLES 

5 

The present invention relates to a coupling element for connecting two 
components in a radially resilient, but torsion-proof manner. 

For manufacturing such coupling elements in a cost- effective manner, they 
are made of one piece and shaped from sheet metal, such as described, for example, in 

10 DE 89 15 109 Ul, EP 0 762 081 Al and EP 0 762 082 Al. Note that EP 0 762 081 
Al corresponds to U.S. Patent No. 5,771,594 and EP 0 762 082 Al corresponds to 
U.S. Patent No. 5,758,427, the entire contents of each of which are incorporated 
herein by reference. These coupling elements [consist of] include a flat center piece 
as the base, and of four brackets, formed thereon by bends. The brackets extend 

15 perpendicularly in relation to the level of the base, and respectively two brackets are 
arranged opposite and parallel to each other and [constitute] form a spring 
parallelogram for radial compensation. To achieve the function of a spring 
parallelogram, the brackets extend axially and are formed at one location of the base 
and can be rigidly connected with one of the two components at another location 

2 0 axially remote from the first. The torsion-proof property is reduced because of this 

axial remoteness and, in the course of a radial deflection of a spring parallelogram, the 
base is also unavoidably bent because of the axial linear change of the brackets. In an 
actual case, the base does not bend symmetrically here because of inhomogeneities in 
the base, because of which the base introduces an angular twist in the remaining two 

2 5 brackets, which causes a mutual twisting of the two components connected via the 
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coupling element. 

SUMMARY AND OBJECTS OF THE INVENTION 

It is [the] an object of the present invention to create a coupling element which 
is compactly and space-savingly constructed and can be produced cost-effectively. 
5 Moreover, radial compensation movements of the two components connected by 
[means of] the coupling element should be possible without introducing 
impermissible mutual twisting between the two components. 

This object is attained by [means of a coupling element with the characteristics 
of claim 1] a coupling element for an angle-measuring device for connecting a first 

10 component to a second component in a radially resilient, but torsion-proof manner 

with respect to an axis of rotation. The coupling element including a base and a first 
bracket rigidly fastened on the base and the first component, wherein the first bracket 
has a first outer support connection location, a second outer support connection 
location and an inner support connection location centered in a circumferential 

15 direction with respect to the axis of rotation between the first and second outer 

su pport connection locations. One of the first outer support connection locations of 
the first bracket and the inner support connection location of the first bracket forms a 
connection of the first bracket and the base and the other of the first outer support 
connection location of the first bracket and the inner support connection location of 

2 0 the first bracket is rigidly connected with the first component. A second bracket is 
rigidly fastened on the base and on the second component and which extends at a 
right angle with respect to the first bracket, wherein the second bracket has a first 
outer support connection location, a second outer support connection location and an 
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inner support connection location centered in a circumferential direction with respect 
to the axis of rotation between the first and second outer support connection locations 
of the second bracket. One of the first outer support connection locations of the 
second bracket and the inner support connection location of the second bracket forms 
5 a connection of the second bracket and the base and the other of the first outer support 
connection location of the second bracket and the inner support connection location of 
the second bracket is rigidly connected with the second component. Flexural strength 
of the first bracket in a region along the axis of rotation between the inner support 
connection location of the first bracket and a connecting line of the first and second 

10 outer support connection locations of the first bracket is considerably greater than the 
flexural strength in a region along a circumferential direction between the inner 
support connection location of the first bracket and the first and second outer support 
connection locations of the first bracket. Flexural strength of the second bracket in a 
region along the axis of rotation between the inner support connection location of the 

15 second bracket and a connecting line of the first and second outer support connection 
locations of the second bracket i s considerably greater than the flexural strength in a 
region along a circumferential direction between the inner support connection location 
of the second bracket and the first and second outer support connection locations of 
the second bracket . 

2 0 The present invention furthermore relates to the use of this coupling element 

in an angle-measuring device. 

It is therefore a further object of the present invention to disclose an angle- 
measuring device, wherein the scanning unit is coupled to the stator of the angle- 
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measuring device in a particularly torsion-proof, but radially resilient manner and, if 
possible, no measuring errors result from radial compensation movements between 
the scanning unit and the stator. 

This object is attained by [means of the angle-measuring device with the 
5 characteristics of claim 1 1] an angle-measuring device that includes a scanning unit, a 
stator and a coupling element connected to the stator and the scanning unit in a 
torsion-proof, but radially resilient manner with respect to an axis of rotation. The 
coupling element including a base and a first bracket rigidly fastened on the base and 
the first component, wherein the first bracket has a first outer support connection 

10 location, a second outer support connection location and an inner support connection 
location centered in a circumferential direction with respect to the axis of rotation 
between the first and second outer support connection locations. One of the first outer 
support comiection locations of the first bracket and the imier support connection 
location of the first bracket forms a connection of the first bracket and the base and 

15 the other of the first outer support connection location of the first bracket and the 

inner support connection location of the first bracket is rigidly connected with the first 
component. A second bracket is rigidly fastened on the base and on the second 
component and which extends at a right angle with respect to the first bracket, 
wherein the second bracket has a first outer support connection location, a second 

2 0 outer support connection location and an inner support connection location centered 
in a circumferential direction with respect to the axis of rotation between the first and 
second outer support connection locations of the second bracket. One of the first 
outer support connection locations of the second bracket and the inner support 
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connection location of the second bracket forms a connection of the second bracket 
and the base and the other of the first outer support connection location of the second 
bracket and the inner support connection location of the second bracket is rigidly 
connected with the second component. Flexural strength of the first bracket in a 
5 region along the axis of rotation between the inner support connection location of the 
first bracket and a connecting line of the first and second outer support connection 
locations of the first bracket is considerably greater than the flexural strength in a 
region along a circumferential direction between the inner support connection location 
of the first bracket and the first and second outer support connection locations of the 

10 first bracket. Flexural strength of the second bracket in a region along the axis of 
rotation between the inner support connection location of the second bracket and a 
connectin g line of the first and second outer support connection locations of the 
second bracket is considerably greater than the flexural strength in a region along a 
circumferential direction between the inner support connection location of the second 

15 bracket and the first and second outer support connection locations of the second 
bracket . 

Particular advantages of the present invention are recited in the following 
description of exemplary embodiments. [Advantageous embodiments of the 
invention ensue from the dependent claims.] 
2 0 Exemplary embodiments of the present invention are represented in the 

drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 [,] shows a first exemplary embodiment of a coupling element, viewed 
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in the axial direction according to the present invention; [,] 

FIG. 2[,] shows a lateral view [II II] of the coupling element in accordance 
with FIG. 1 taken along line II-II of FIG. 1 J ,] 

FIG. 3[,] shows a stereoscopic representation of the coupling element in 
5 accordance with FIGS. 1 and 2;[,] 

FIG. 4[,] shows a top view of an embodiment of a shaft adapter with the 
coupling element of FIGS. 1-3 in accordance with the [first exemplary embodiment,] 
present invention; 

FIG. 5[,] shows a partial sectional view [section V - V] of the shaft adapter of 
10 FIG. 4 taken along lines V-V of FIG. 4 in accordance with FIG. 4[,]; 

FIG. 6[,] shows an embodiment of an angle-measuring device with the 
coupling element in accordance with the [first exemplary embodiment,] present 
invention; 

FIG. 7[,] shows a second exemplary embodiment of a coupling element[,] in 
1 5 accordance with the present invention; and 

FIG. 8[,] shows a stereoscopic representational view of a third exemplary 
embodiment of a coupling element in [a stereoscopic representation] accordance with 
the present invention . 

DESCRIPTION OF THE PREFERRED EMBODIMENTfS) OF THE INVENTION 
2 0 A first exemplary embodiment of a coupling element 1 is represented in FIGS. 

1 to 3. The coupling element 1 has been produced in one piece as a punched and bent 
element and is made of a material with a high degree of alternating stress resistance, 
in particular of spring steel. It [consists of] includes a flat center area as the base 2, as 
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well as four brackets 3, 4, 5, 6 formed thereon and bent at right angles. The brackets 
3, 4, 5, 6 are aligned, at least to a large degree, parallel in relation to the axis D, they 
are furthermore arranged diametrically opposite each other and parallel with each 
other. The bracket 3 is arranged diametrically opposite and parallel with the bracket 
5 5. The bracket 4 is also arranged diametrically opposite and parallel with the bracket 
6, wherein the brackets 3 and 5 extend at right angles to the brackets 4 and 6. 

Each bracket 3, 4, 5, 6 is fixed, centered atop a support on the base 2, and each 
bracket 3, 4, 5, 6 has respective further outer support connection locations or points 
3.2, 3.3, 4.2, 4.3, 5.2, 5.3, 6.2, 6.3 on both sides of these inner support connection 

10 locations or points 3.1, 4.1, 5.1, 6.1. The diametrically oppositely located support 

points 3.2, 3.3 and 5.2, 5.3 are used for the rigid fastening of the brackets 3, 5 on one 
of the two components, and the diametrically oppositely located support points 4.2, 
4.3 and 6.2, 6.3 are used for the rigid fastening of the brackets 4, 6 on the other of the 
two components. All support points 3.1 to 6.3 advantageously lie in a common plane 

15 that extends at a right angle to an axis of rotation D of a shaft 31 of a rotor 30 . The 
inner support points 3.1, 4.1, 5.1, 6.1 are centered in a circumferential direction with 
respect to the axis C between corresponding outer support points 3.2, 3.3, 4.2, 4.3, 
5.2, 5.2, 6.2, 6.3. The support points 3.1, 4.1, 5.1, 6.1 are formed by bending lines 
between the base 2 and the brackets 3, 4, 5, 6. The support points 3.2, 3.3, 4.2, 4.3, 

2 0 5.2, 5.3, 6.2, 6.3 are embodied as bores for fastening by [means of] screws, wherein 
the centers of the bores are located together in the center plane of the base 2. 
However, other rigid fastening methods, for example welding, can also be provided. 
The three support points 3.1, 3.2, 3.3, 4.1, 4.2, 4.3, 5.1, 5.2, 5.3, 6.1, 6.2, 6.3 of each 
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bracket 3, 4, 5, 6 are advantageously located on a common straight line, wherein the 
extensions of the straight lines enclose a rectangular square. 

The base 2 advantageously [consists of] includes four braces, which connect 
the support points 3.1, 4.1 and 4.1, 5.1 and 5.1, 6.1, as well as 6.1, 3.1 in one plane 
5 and enclose a square. In this case the center lines of the braces extend at least 
approximately in the direction of the lines of application of the force which is 
introduced at the support points 3.1, 4.1, 5.1, 6.1. 

This described coupling element 1 can be employed in connection with angle- 
measuring devices in that it is inserted between the shaft of a drive mechanism and 

1 0 the shaft of an angle- measuring device. A shaft adapter 9 with the coupling element 
1 in accordance with FIGS. 1 to 3 is represented in FIGS. 4 and 5. The coupling 
element 1 can be inserted in a particularly simple way between the shaft of the drive 
mechanism to be measured and the shaft of the angle-measuring device by [means of] 
this shaft adapter 9. The shaft adapter [consists of] includes a first flange 9.1, on 

1 5 which the shaft of the drive mechanism can be rigidly fastened, and of a second flange 
9.2, on which the shaft of the angle-measuring device can be rigidly fastened. In the 
example represented, the first flange 9.1 is a plate with bores 9.1 1, so that the plate 
can be fixed in place on the shaft of the drive mechanism by being screwed together 
with it. The second flange 9.2 [consists of] includes a second plate with a centered 

2 0 bore 9.21, in which the shaft of the angle-measuring device can be fixed in place by 
radial clamping. 

The two outer support points 6.2, 6.3 and 4.2, 4.3 of the two diametrically 
oppositely located brackets 6 and 4 are rigidly connected with the first flange 9. 1 by 
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[means of] screws 8, and the two outer support points 3.2, 3.3 and 5.2, 5.3 of the 
brackets 3 and 5 extending at right angles to them are rigidly connected with the 
second flange 9.2 by [means of] screws 7. The two flanges 9.1, 9.2 are connected 
with each other via the coupling element 1 in a radially and axially resilient, but 
5 torsion-proof manner, in relation to the axis of rotation D. For reasons of clarity the 
support points of the brackets 3 to 5 have not been provided with reference symbols, 
reference is made with respect to this to FIG. 3. The shafts of the drive mechanism 
and of the angle-measuring device have also not been represented for reasons of 
clarity. 

10 In a known manner, the angle-measuring device [consists of] includes a 

stationary part, also called mounting flange, of the angle- measuring device, or stator 
10 in general, a scanning unit 20 and a rotating element, also called a rotor 30. The 
rotary position of the rotor 30 with respect to the stator 10 is measured. The rotor 30 
in turn [consists of] includes a shaft 31, which is seated in the scanning unit 20 and on 

15 which a code disk 32 is fastened. The scanning unit 20 [consists of] includes a 

support body 21, on which a light source 22, a scanning plate 23 and a receiver unit 
24 for the photoelectric scanning of the code disk 32 are arranged. The stator 10 can 
also be the stationary portion of a drive mechanism. For example the mounting flange 
of a motor, on which the scanning unit is installed. 

2 0 The shaft 31 of this angle-measuring device can be rigidly installed on a shaft 

to be measured, because alignment errors are compensated by the coupling element 1, 
which is integrated into the angle-measuring device. For this purpose, the brackets 4 
and 6 are rigidly fixed in place on the stator 10 of the angle measuring device via the 
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support points 4.2, 4.3, 6.2, 6.3. Only one of the screws 7 used for this is represented. 
The brackets 3 and 5 of the coupling element 1 are rigidly fixed in place on the 
scanning unit 20 by [means of] screws 8 via the support points 3.2, 3.3 and 5.2,. 5.3. 
Because of alignment errors between the shaft to be measured, not represented, and 
5 the shaft 32, the scanning unit 20 performs tumbling movements in relation to the 

stator 10, which are compensated by the coupling element 1 without the scanning unit 
20 performing a rotation around the axis of rotation D in the process. If in the course 
of the rotation of the shaft 3 1 the scanning unit 20 is displaced in the radial direction 
R because of alignment errors, the support points 3.2, 3.3 and 5.2, 5.3 of the brackets 

10 3 and 5 are displaced in this direction R with respect to the support points 3.1 and 5.1. 
Because of the symmetrical arrangement of the support points 3.2, 3.3 with respect to 
the center support point 3.1, as well as the support points 5.2, 5.3 with respect to the 
center support point 5.1, this displacement does not introduce a rotating movement 
into the coupling element 1. The actually occurring displacements are so small that 

15 they are compensated by the symmetrical stretching of the brackets 3 and 5 in the 

circumferential direction with respect to the axis of rotation D between inner support 
points 3.1. 4.1, 5.1, 6.1 and the outer support points 3.2, 3.3, 4.2, 4.3, 5.2, 5.3, 6.2, 6.3 . 
In connection with displacements of the scanning unit 20 in the radial direction 
perpendicular to R, the support point 6.1 is radially moved with respect to the support 

2 0 points 6.2 and 6.3, and the support point 4.1 is also radially moved with respect to the 
support points 4.2 and 4.3. The changes in distance occurring here between the 
support points 6.2, 6.1, 6.3 of the bracket 6, and between the support points 4.2, 4.1, 
4.3 of the bracket 4, are again compensated by the symmetrical stretching in the 
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brackets 6, 4. 

A second exemplary embodiment of a coupling element 1 is represented in 
FIG. 7. Since it essentially corresponds to the first exemplary embodiment, the same 
reference symbols are used and the description is limited to the differences. If 
5 particularly strong axial stiffness is demanded, the base 2 can be mechanically 
reinforced by [means of] the application of beads 2.1. If an axial fastening of the 
sheet metal brackets 3, 4, 5, 6, which are bent at right angles in relation to the base, is 
demanded, the ends with the support points 3.2, 3.3, 4.2, 4.3, 5.2, 5.3, 6.2, 6.3 can be 
bent over into the plane of the base 2. All support points 3.1 to 6.3 (centers of the 

1 0 fastening points) again lie in a common plane. 

The further exemplary embodiment in accordance with FIG. 8 shows a 
coupling unit 100, wherein the brackets 103 to 106 are formed on the base 102 by 
[means of] their ends being bent at right angles, wherein the support points 103.2, 
103.3, 104.2, 104.3, 105.2, 105.3, 106.2, 106.3, which are formed by the bending 

15 lines, are located in a common plane, in which the further support points 103.1, 104.1, 
105.1, 106.1, which are symmetrically arranged between these support points 103.2 to 
106.3, also lie. The center support points 103.1, 105.1 of the brackets 103, 105, 
which are located parallel across from each other, are used for fastening 011 one 
component (for example the first flange 9.1 in accordance with FIG. 4, or the stator 10 

2 0 in accordance with FIG. 6), and the center support points 1 04. 1 , 1 06. 1 of the further 
brackets 104, 106, which are located parallel across from each other, are used for 
fastening on the further two components (for example the second flange 9.2 in 
accordance with FIG. 4, or the scanning unit 20 in accordance with FIG. 6). 



The described coupling elements 1 and 100 have optimal dimensions, if all 
support points (3.1 to 6.3, 103.1 to 106.3) are located on a common straight line, and 
if furthermore all support points (3.1 to 6.3, 103.1 to 106.3) of all brackets (3, 4, 5, 6, 
103, 104, 105, 106) are located in a common plane. For reasons of the available 
fastening opportunities it may be necessary to arrange the center support points 
slightly axially offset (parallel with the axis D) with respect to the further support x 
points. The effect in accordance with the present invention of the coupling element is 
preserved, if the flexural strength of the brackets 3, 4, 5, 6 between the respective 
center support points 3.1, 4.1, 5.1, 6.1 and the connecting line with the further support 
points 3.2, 3.3, 4.2, 4.3, 5.2, 5.3, 6.2, 6.3 (course of the brackets in the axial direction, 
also parallel with axis D), is considerably greater than the flexural strength between 
the center support points 3.1, 4.1, 5.1, 6.1 and the two further support points 3.2, 3.3, 
4.2, 4.3, 5.2, 5.3, 6.2, 6.3 (course of the brackets in the circumferential direction, i.e. 
transversely to the axis D), so that in case of a radial displacement of the further 
support points with respect to the center support point, the brackets are respectively 
bent between the two further (outer) support points and are therefore stretched. 

I Claim: 
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Coupling Element and Use of Said Coupling Element in a Device for Measuring Angles 

The invention relates to a coupling element for connecting two components in a radially 
resilient, but torsion-proof manner. 
5 For manufacturing such coupling elements in a cost- effective manner, they are made of 

one piece and shaped from sheet metal, such as described, for example, in DE 89 15 109 Ul, 
EP 0 762 081 Al and EP 0 762 082 Al. These coupling elements consist of a flat center piece 
as the base, and of four brackets, formed thereon by bends. The brackets extend 
perpendicularly in relation to the level of the base, and respectively two brackets are arranged 

1 0 opposite and parallel to each other and constitute a spring parallelogram for radial 

compensation. To achieve the function of a spring parallelogram, the brackets extend axially 
and are formed at one location of the base and can be rigidly connected with one of the two 
components at another location axially remote from the first. The torsion-proof property is 
reduced because of this axial remoteness and, in the course of a radial deflection of a spring 

1 5 parallelogram, the base is also unavoidably bent because of the axial linear change of the 
brackets. In an actual case, the base does not bend symmetrically here because of 
inhomogeneities in the base, because of which the base introduces an angular twist in the 
remaining two brackets, which causes a mutual twisting of the two components connected via 
the coupling element. 

2 0 It is the object of the invention to create a coupling element which is compactly and 

space-savingly constructed and can be produced cost-effectively. Moreover, radial 
compensation movements of the two components connected by means of the coupling element 
should be possible without introducing impermissible mutual twisting between the two 
components. 

2 5 This object is attained by means of a coupling element with the characteristics of claim 

1. 

The invention furthermore relates to the use of this coupling element in an angle- 
measuring device. 

As mentioned in DE 89 15 109 Ul, EP 0 762 081 Al and EP 0 762 082 Al, coupling 

3 0 elements are employed in angle-measuring devices for the torsion-proof, but radially and axially 

resilient connection of the scanning unit to a stator of the angle-measuring device. Here, a 
mutual twisting of the scanning unit in relation to the stator results in a measuring error by the 

1 ^k^c-H 
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angle-measuring device. 

It is therefore a further object of the invention to disclose an angle-measuring device, 
wherein the scanning unit is coupled to the stator of the angle-measuring device in a particularly 
torsion-proof, but radially resilient manner and, if possible, no measuring errors result from 
5 radial compensation movements between the scanning unit and the stator. 

This object is attained by means of the angle-measuring device with the characteristics of 
claim 11. 

Particular advantages of the invention are recited in the following description of 
exemplary embodiments. Advantageous embodiments of the invention ensue from the 
1 0 dependent claims. 

Exemplary embodiments of the invention are represented in the drawings. 
Shown are in: 

FIG. 1, a first exemplary embodiment of a coupling element, viewed in the axial 
direction, 

1 5 FIG. 2, a lateral view II - II of the coupling element in accordance with FIG 1, 
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FIG. 3, a stereoscopic representation of the coupling element in accordance with FIGS. 
1 and 2, 

FIG. 4, a shaft adapter with the coupling element in accordance with the first exemplary 
embodiment, 

FIG. 5, a partial section V - V of the shaft adapter in accordance with FIG. 4, 

FIG. 6, an angle-measuring device with the coupling element in accordance with the first 

exemplary embodiment, 

FIG. 7, a second exemplary embodiment of a coupling element, and 

FIG. 8, a third exemplary embodiment of a coupling element in a stereoscopic 

representation. 

A first exemplary embodiment of a coupling element 1 is represented in FIGS. 1 to 3. 
The coupling element 1 has been produced in one piece as a punched and bent element and is 
made of a material with a high degree of alternating stress resistance, in particular of spring 
steel. It consists of a flat center area as the base 2, as well as four brackets 3, 4, 5, 6 formed 
thereon and bent at right angles. The brackets 3, 4, 5, 6 are aligned, at least to a large degree, 
parallel in relation to the axis D, they are furthermore arranged diametrically opposite each 
other and parallel with each other. The bracket 3 is arranged diametrically opposite and parallel 
with the bracket 5. The bracket 4 is also arranged diametrically opposite and parallel with the 
bracket 6, wherein the brackets 3 and 5 extend at right angles to the brackets 4 and 6. 

Each bracket 3, 4, 5, 6 is fixed, centered atop a support on the base 2, and each bracket 
3, 4, 5, 6 has respective further support points 3.2, 3.3, 4.2, 4.3, 5.2, 5.3, 6.2, 6.3 on both sides 
of these support points 3.1, 4.1, 5.1, 6.1. The diametrically oppositely located support points 
3 .2, 3 .3 and 5 .2, 5.3 are used for the rigid fastening of the brackets 3, 5 on one of the two 
components, and the diametrically oppositely located support points 4.2, 4.3 and 6.2, 6.3 are 
used for the rigid fastening of the brackets 4, 6 on the other of the two components. All 
support points 3.1 to 6.3 advantageously lie in a common plane. The support points 3. 1, 4.1, 
5.1,6.1 are formed by bending lines between the base 2 and the brackets 3, 4, 5, 6. The support 
points 3.2, 3.3, 4.2, 4.3, 5.2, 5.3, 6.2, 6.3 are embodied as bores for fastening by means of 
screws, wherein the centers of the bores are located together in the center plane of the base 2. 
However, other rigid fastening methods, for example welding, can also be provided. The three 
support points 3.1, 3.2, 3.3, 4.1, 4.2, 4.3, 5.1, 5.2, 5.3, 6.1, 6.2, 6.3 of each bracket 3, 4, 5, 6 
are advantageously located on a common straight line, wherein the extensions of the straight 



■i o a ..i yi y m- ■ ,„ n b o o 



lines enclose a rectangular square. 

The base 2 advantageously consists of four braces, which connect the support points 
3.1, 4.1 and 4.1, 5.1 and 5.1, 6.1, as well as 6.1, 3.1 in one plane and enclose a square. In' this 
case the center lines of the braces extend at least approximately in the direction of the lines of 
application of the force which is introduced at the support points 3.1, 4.1, 5.1, 6.1. 

This described coupling element 1 can be employed in connection with angle-measuring 
devices in that it is inserted between the shaft of a drive mechanism and the shaft of an angle- 
measuring device. A shaft adapter 9 with the coupling element 1 in accordance with FIGS. 1 to 
3 is represented in FIGS. 4 and 5. The coupling element 1 can be inserted in a particularly 
simple way between the shaft of the drive mechanism to be measured and the shaft of the angle- 
measuring device by means of this shaft adapter 9. The shaft adapter consists of a first flange 
9 .1, on which the shaft of the drive mechanism can be rigidly fastened, and of a second flange 
9 .2, on which the shaft of the angle- measuring device can be rigidly fastened. In the example 
represented, the first flange 9. 1 is a plate with bores 9. 1 1, so that the plate can be fixed in place 
on the shaft of the drive mechanism by being screwed together with it. The second flange 9 .2 
consists of a second plate with a centered bore 9.21, in which the shaft of the angle-measuring 
device can be fixed in place by radial clamping. 

The two outer support points 6.2, 6.3 and 4.2, 4.3 of the two diametrically oppositely 
located brackets 6 and 4 are rigidly connected with the first flange 9. 1 by means of screws 8, 
and the two outer support points 3.2, 3.3 and 5.2, 5.3 of the brackets 3 and 5 extending at right 
angles to them are rigidly connected with the second flange 9.2 by means of screws 7. The two 
flanges 9.1, 9.2 are connected with each other via the coupling element 1 in a radially and 
axially resilient, but torsion-proof manner, in relation to the axis of rotation D. For reasons of 
clarity the support points of the brackets 3 to 5 have not been provided with reference symbols, 
reference is made with respect to this to FIG. 3 . The shafts of the drive mechanism and of the 
angle-measuring device have also not been represented for reasons of clarity. 

The use of the coupling element 1 is particularly advantageous for the torsion-proof, but 
axially and radially resilient connection of a scanning unit 20 of an angle-measuring device to a 
stator 10 of this angle-measuring device. This application is represented in partial section in 
FIG. 6 

In a known manner, the angle-measuring device consists of a stationary part, also called 
mounting flange, of the angle- measuring device, or stator 10 in general, a scanning unit 20 and 
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a rotating element, also called a rotor 30. The rotary position of the rotor 30 with respect to 
the stator 10 is measured. The rotor 30 in turn consists of a shaft 31, which is seated in the 
scanning unit 20 and on which a code disk 32 is fastened. The scanning unit 20 consists of a 
support body 21, on which a light source 22, a scanning plate 23 and a receiver unit 24 for the 
photoelectric scanning of the code disk 32 are arranged. The stator 10 can also be the 
stationary portion of a drive mechanism, for example the mounting flange of a motor, on which 
the scanning unit is installed. 

The shaft 31 of this angle-measuring device can be rigidly installed on a shaft to be 
measured, because alignment errors are compensated by the coupling element 1, which is 
integrated into the angle-measuring device. For this purpose, the brackets 4 and 6 are rigidly 
fixed in place on the stator 10 of the angle measuring device via the support points 4.2, 4.3, 6.2, 
6.3. Only one of the screws 7 used for this is represented. The brackets 3 and 5 of the coupling 
element 1 are rigidly fixed in place on the scanning unit 20 by means of screws 8 via the support 
points 3.2, 3.3 and 5.2,. 5.3. Because of alignment errors between the shaft to be measured, not 
represented, and the shaft 32, the scanning unit 20 performs tumbling movements in relation to 
the stator 10, which are compensated by the coupling element 1 without the scanning unit 20 
performing a rotation around the axis of rotation D in the process. If in the course of the 
rotation of the shaft 3 1 the scanning unit 20 is displaced in the radial direction R because of 
alignment errors, the support points 3.2, 3.3 and 5.2, 5.3 of the brackets 3 and 5 are displaced in 
this direction R with respect to the support points 3.1 and 5.1. Because of the symmetrical 
arrangement of the support points 3.2, 3.3 with respect to the center support point 3.1, as well 
as the support points 5.2, 5.3 with respect to the center support point 5.1, this displacement 
does not introduce a rotating movement into the coupling element 1 . The actually occurring 
displacements are so small that they are compensated by the symmetrical stretching of the 
brackets 3 and 5 in the circumferential direction. In connection with displacements of the 
scanning unit 20 in the radial direction perpendicular to R, the support point 6. 1 is radially 
moved with respect to the support points 6.2 and 6.3, and the support point 4.1 is also radially 
moved with respect to the support points 4.2 and 4.3. The changes in distance occurring here 
between the support points 6.2, 6.1, 6.3 of the bracket 6, and between the support points 4.2, 
4. 1, 4 .3 of the bracket 4, are again compensated by the symmetrical stretching in the brackets 6, 
4. 

If the scanning unit 20 is also displaced in the axial direction because of tumbling 
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movements of the shaft 31, this movement is compensated by the base 2. 

The angle-measuring device can be an incremental angle encoder - preferably of the 
photoelectric type -, an absolute value encoder or a resolver. 

It has been shown that the transfer behavior of this coupling element 1 is improved in 
5 comparison with known couplings, along with cost-effective manufacture and space-saving 
installation options. The coupling element 1 has a high vibration resistance because of the low 
mass, very good angular transfer accuracy and good thermal behavior. It can be cost-effectively 
produced and installed as a punched and bent element and is insensitive to fluctuations in the 
thickness of the material and strength in the area of the four center connecting braces, because 
1 0 these always remain flat during a radial deflection of the coupling element. It is therefore also 
possible to easily optimize the radial and axial stiffness independently of each other by varying 
the sheet metal thickness, or by the application of stiffening bends, for example in the form of 
beads or by crimping of the base 2. 

A second exemplary embodiment of a coupling element 1 is represented in FIG. 7. 
1 5 Since it essentially corresponds to the first exemplary embodiment, the same reference symbols 
are used and the description is limited to the differences. If particularly strong axial stiffness is 
demanded, the base 2 can be mechanically reinforced by means of the application of beads 2 .1. 
If an axial fastening of the sheet metal brackets 3, 4, 5, 6, which are bent at right angles in 
relation to the base, is demanded, the ends with the support points 3.2, 3.3, 4.2, 4.3, 5.2, 5.3, 
2 0 6.2, 6.3 can be bent over into the plane of the base 2. All support points 3. 1 to 6.3 (centers of 
the fastening points) again lie in a common plane. 

The further exemplary embodiment in accordance with FIG. 8 shows a coupling unit 
100, wherein the brackets 103 to 106 are formed on the base 102 by means of their ends being 
bent at right angles, wherein the support points 103.2, 103.3, 104.2, 104.3, 105.2, 105.3, 
2 5 106.2, 106.3, which are formed by the bending lines, are located in a common plane, in which 
the further support points 103 .1, 104.1, 105 .1, 106.1, which are symmetrically arranged 
between these support points 103.2 to 106.3, also lie. The center support points 103.1, 105.1 
of the brackets 103, 105, which are located parallel across from each other, are used for 
fastening on one component (for example the first flange 9. 1 in accordance with FIG. 4, or the 
30 stator 10 in accordance with FIG. 6), and the center support points 104. 1, 106. 1 of the further 
brackets 104, 106, which are located parallel across from each other, are used for fastening on 
the further two components (for example the second flange 9.2 in accordance with FIG. 4, or 



.10I0.1. v y :.. ; ;:-4 ,„ o 6.0302 



the scanning unit 20 in accordance with FIG. 6). 

In a manner not represented it is also possible to arbitrarily combine the details of the 
coupling elements 1, 100, represented in FIGS. 3, 7 and 8, for example, a coupling element can 
have two brackets 3, 5 in accordance with FIG. 3, and two oppositely located brackets 104, 106 
5 in accordance with FIG. 8, which are arranged perpendicularly to the first. 

The described coupling elements 1 and 100 have optimal dimensions, if all support 
points (3.1 to 6.3, 103.1 to 106.3) are located on a common straight line, and if furthermore all 
support points (3.1 to 6.3, 103.1 to 106.3) of all brackets (3, 4, 5, 6, 103, 104, 105, 106) are 
located in a common plane. For reasons of the available fastening opportunities it may be 

1 0 necessary to arrange the center support points slightly axially offset (parallel with the axis D) 
with respect to the further support points. The effect in accordance with the invention of the 
coupling element is preserved, if the flexural strength of the brackets 3, 4, 5, 6 between the 
respective center support points 3 .1, 4.1, 5.1, 6.1 and the connecting line with the further 
support points 3.2, 3.3, 4.2, 4.3, 5.2, 5.3, 6.2, 6.3 (course of the brackets in the axial direction, 

1 5 also parallel with axis D), is considerably greater than the flexural strength between the center 
support points 3.1, 4.1, 5.1, 6.1 and the two further support points 3.2, 3.3, 4.2, 4.3, 5.2, 5.3, 
6.2, 6.3 (course of the brackets in the circumferential direction, i.e. transversely to the axis D), 
so that in case of a radial displacement of the further support points with respect to the center 
support point, the brackets are respectively bent between the two further (outer) support points 

2 0 and are therefore stretched. 
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Claims 



1. A coupling element (1, 100) for connecting two components (9.1, 9.2, 10, 20) in 
a radially resilient, but torsion-proof manner, consisting of a piece of sheet metal shaped in one 
5 piece, having 

-a base (2, 102), 

- several brackets (3, 4, 5, 6, 103, 104, 105, 106) formed on the base (2, 102), wherein 

- at least one of the brackets (4, 6, 104, 106) can be rigidly fastened on one of the two 
components (9.1, 10), and at least one further bracket (3, 5, 103, 105) can be rigidly fastened 

10 on the other one of the two components (9.2, 20), and 

- each bracket (3 to 6, 103 to 106) has three support points (3.1 to 6.3, 103.1 to 106.3), 
which are spaced apart from each other in the circumferential direction, and 

- respectively one of the support points (3.1,4.1, 5.1,6.1, 103.1, 104.1, 105.1, 106.1) is 
located, centered in the circumferential direction between the other two support points (3 .2, 

15 3.3, 4.2, 4.3, 5.2, 5.3, 6.2, 6.3, 103.2, 103.3, 104.2, 104.3, 105.2, 105.3, 106.2, 106.3), and 

- the center support point (3 .1,4.1,5.1,6.1) forms the connection of the bracket (3, 4, 
5, 6) with the base (2), and the two further support points (3.2, 3.3, 4.2, 4.3, 5.2, 5.3, 6.2, 6.3) 
can be rigidly connected with one of the two components (9. 1, 9.2, 10, 20), or the center 
support point (103.1, 104.1, 105.1, 106.1) can be rigidly connected with one of the two 

2 0 components (9.1, 9.2, 10, 20), and the two further support points (103.2, 103.3, 104.2, 104.3, 

105.2, 105.3, 106.2, 106.3) form the connection of the bracket (103, 104, 105, 106) with the 
base (102), characterized in that 

- the flexural strength of the brackets (3, 4, 5, 6, 103, 104, 105, 106) between the center 
support points (3.1, 4.1, 5.1, 6.1, 103.1, 104.1, 105.1, 106.1) and the connecting line of the 

25 further support points (3.2, 3.3, 4.2, 4.3, 5.2, 5.3, 6.2, 6.3, 103.2, 103.3, 104.2, 104.3, 105.2, 

105.3, 106.2, 106.3) is considerably greater than the flexural strength between the center 
support points (3.1, 4.1, 5.1, 6.1, 103.1, 104.1, 105.1, 106.1) and the two further support 
points (3.2, 3.3, 4.2, 4.3, 5.2, 5.3, 6.2, 6.3, 103.2, 103.3, 104.2, 104.3, 105.2, 105.3, 106.2, 
106.3). 
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2. The coupling element in accordance with claim 1, characterized in that all 
support points (3.1 to 6.3, 103.1 to 106.3) are located on a common plane. 

3. The coupling element in accordance with claim 1 or 2, characterized in that 
5 - four brackets (3 to 6, 103 to 106) are formed on the base (2, 102) by being bent at 

90 □ with respect to the base (2, 102), 

- the bending point constitutes at least one of the support points (3. 1, 4. 1, 5. 1, 6. 1, 
103.1, 104.1, 105.1, 106.1), 

- respectively two brackets (3, 5, 4, 6, 103, 105, 104, 106) are arranged opposite each 
1 0 other and extending parallel with each other and constitute a pair of brackets, 

- the two pairs of brackets extend at right angles with respect to each other, 

- the support points (3.1 to 6.3, 103.1 to 106.3) of all brackets (3 to 6, 103 to 106) are 
located om the plane of the base (2, 102). 

15 4. The coupling element in accordance with one of the preceding claims, 

characterized in that the base (2, 102) is embodied to be axially resilient. 

5. The coupling element in accordance with one of the preceding claims, 
characterized in that the axial resilience of the base (2, 102) is increased by means of bends, in 

2 0 particular beads. 

6. The coupling element in accordance with one of the preceding claims, 
characterized in that the support points for the rigid fastening of the brackets (3 to 6, 103 to 
106) to the two components (9.1, 9.2, 10, 20) are bores (3.2, 3.3, 4.2, 4.3, 5.2, 5.3, 6.2, 6.3, 

25 103.1, 104.1, 105.1, 106.1). 

7. The coupling element in accordance with one of the preceding claims, 
characterized in that two first brackets (4, 6), which are located parallel and opposite each 
other, are fastened on a first flange (9 . 1) of a shaft adapter (9), and two brackets (3, 5) which 

30 extend perpendicular with respect to the first brackets (4, 6) and are located parallel and 
opposite each other, are fastened on a second flange (9.2) of the shaft adapter (9). 
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8. The coupling element in accordance with claim 7, characterized in that each of 
the flanges (9.1, 9.2) has means (9. 1 1, 9.21) for rigid fastening of a shaft. 

9. The coupling element in accordance with claim 8, characterized in that at least 
5 one of the flanges (9.2) has a bore (9.21), in particular for the radial clamping of a shaft. 

10. The coupling element in accordance with claim 9, characterized in that a shaft of 
an angle-measuring device is clamped in the bore (9.21) of the flange (9.2). 

10 11. An angle-measuring device, having a shaft (3 1), which is rotatably fastened on a 

scanning unit (20), and a coupling element (1) in accordance with one of the preceding claims 1 
to 6, wherein the scanning unit (20) is connected to a stator (10) by means of this coupling 
element (1) in a torsion-proof, but radially resilient manner. 
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Abstract of the Disclosure 
A coupling element including a base, and a first bracket and a second bracket 
each rigidly fastened on the base and rigidly fastened to the first component and second 
5 component, respectively. Each of the brackets has a first outer support connection 
location, a second outer support connection location and an inner support connection 
location centered in a circumferential direction with respect to an axis of rotation between 
the first and second outer support connection locations. For each of the brackets, one of 
the first outer support connection locations and the inner support connection location 
1 0 forms a connection of the corresponding bracket and the base and the other of the first 
outer support connection location and the imier support connection location is rigidly 
connected with either the first or second component. 
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Declaration and Power of Attorney For Patent Application 
Erklarung Fur Patentanmeldungen Mit Vollmacht 

German Language Declaration 



Als nachstehend benannter Erfinder erklare ich hiermit an 
Eides Statt: 

dass mein Wohnsitz. meine Postanschrift. und meine 
Staatsangehongkeit den im Nachstehenden nach meinem 
Namen aufgefiihrten Angaben entsprechen. 

dass ich. nach bestem Wissen der ursprungliche, erste und 
alleinige Erfinder (falls nachstehend nur ein Name 
angegeben ist) Oder ein ursprunglicher. erster und Miterfinder 
(falls nachstehend mehrere Namen aufgefuhrt sind) des 
Gegenstandes bin, fur den dieser Antrag gestelt wird und fur 
den ein Patent beantragt wird fur die Erfindung mit dem Titel: 

COUPLING ELEMENT AND USE OF THE COUPLING 
ELEMENT IN A DEVICE FOR MEASURING ANGLES 

•deren Beschreibung 

(zutreffendes ankreuzen) 

_ hier beigefugt ist. 

X am December 28. 2001 unter der 

Anmeldungsseriennummer 10/019.734 

eingereicht wurde und am Decembert 28, 2001 
abgeandert wurde (falls tatsachlich abgeandert). 

Ich bestatige hiermit. dass ich den Inhalt der obigen 
Patentanmeldung einschliesslich der Anspruche 
durchgesehen und verstanden habe. die eventuell durch 
einen Zusatzantrag wie oben erwahnt abgeandert wurde. 

Ich erkenne meine Pflicht zur Offenbarung irgendweicher 
Informationen, die fur die Prufung der vorliegenden 
Anmeldung in Einklang mit Absatz 37, Bundesgesetzbuch, 
Paragraph 1.56(a) von Wichtigkeit sind. an. 

Ich beanspruche hiermit auslandische Prioritatsvorteile 
gemass Abschnitt 35 der Zivilprozessordnung der Vereinigten 
Staaten, Paragraph 119 aller unten angegebenen 
Auslandsanmeldungen fur ein Patent oder eine 
Erfindersurkunde, und habe auch alle Auslandsanmeldungen 
fur ein Patent Oder eine Erfindersurkunde nachstehend 
gekennzeichnet, die ein Anmeldedatum haben, das vor dem 
Anmeldedatum der Anmeldung liegt, fur die Prioritat 
beansprucht wird. 



As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as 
stated below next to my name. 



I believe I am the original, first and sole inventor (if only one 
name is listed below) or an original, first and joint inventor (if 
plural names are listed below) of the subject matter which is 
claimed and for which a patent is sought on the invention 
entitled 



COUPLING ELEMENT AND USE OF THE COUPLING 
ELEMENT IN A DEVICE FOR MEASURING ANGLES 

the specification of which 

(check one) 

_ is attached hereto. 

X_ was filed on December 28, 2001 as 

Application Serial No. 10/019,734 

and was amended on December 28, 2001 
(if applicable) 

I hereby state that I have reviewed and understand the 
contents of the above identified specification, including the 
claims, as amended by any amendment referred to above. 



I acknowledge the duty to disclose information which is 
material to the examination of this application in accordance 
with Title 37, Code of Federal Regulations, § 1 .56(a). 

I hereby claim foreign priority benefits under Title 35, United 
States Code, § 1 19 of any foreign application(s) for patent or 
inventor's certificate listed below and have also identified 
below any foreign application for patent or inventor's 
certificate having a filing date before that of the application on 
which priority is claimed: 
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Priority Claimed 



Prior foreign application; 
Prioritat beanspmcht 



German Language Declaration 



2 99 11 508.9 

(Number) 

(Nummer) 



(Country) 
(Land) 



(Day Month/Year Filed) 
(Tag; Monat; Jahr eingereicht) 



Ich beanspruche hiermit gemass Absatz 35 der 
Zivilprozessordnung der Vereinigten Staaten, Paragraph 120, 
den Vorzug aller unten aufgefiihrten Anmeldungen und falls 
der Gegenstand aus jedem Anspruch dieser Anmeldung 
nicht in einer friiheren amerikanischen Patentanmeldung laut 
dem ersten Paragraphen des Absatzes 35 der 
Zivilprozessordnung der Vereinigten Staaten, Paragraph 112 
offenbart ist, erkenne ich gemass Absatz 37, 
Bundesgesetzbuch, Paragraph 1 .56(a) meine Pfticht zur 
Offenbarung von Informationen an, die zwischen dem 
Anmeldedatum der frtiheren Anmeldung und dem nationalen 
Oder PCT internationalen Anmeldedatum dieser Anmeldung 
bekannt geworden sind. 

PCT/EP00/05372 10/06/00 

(Application Serial No.) (Filing Date) 

(Anmeldesenennummer) (Anmeldedatum) 



Ich erklare hiermit, dass alle von mir in der vorliegenden 
Erklarung gemachten Angaben nach meinem besten Wissen 
und Gewissen der vollen Wahrheit entsprechen, und dass ich 
diese eidesstattliche Erklarung in Kenntnis dessen abgebe, 
dass wissentlich und vorsatzlich falsche Angaben gemass 
Paragraph 1001. Absatz 18 der Zivilprozessordnung der 
Vereinigten Staaten von Amerika mit Geldstrafe belegt 
und/oder Gefangnis bestraft werden koennen, und dass 
derartig wissentlich und vorsatzlich falsche Angaben die 
Gultigkeit der vorliegenden Patentanmeldung oder eines 
darauf erteilten Patentes gefahrden konnen. 



x 

Yes No 
Ja Nein 

I hereby claim the benefit under Title 35, United States Code 
§ 120 of any United States application(s) listed below and 
insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States 
application in the manner provided by the first paragraph of 
Title 35, United States Code, § 1 12, 1 acknowledge the duty 
to disclose material information as defined in Title 37, Code of 
Federal Regulations, § 1 .56(a) which occurred between the 
filing date of the prior application and the national or PCT 
international filing date of this application: 



Completed Completed 

(Status) (Status) 
(patenbert, anhangig, (patented, pending, 

aufgegeben) abandoned) 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on 
information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful 
false statements and the like so made are punishable by fine 
or imprisonment, or both, under Section 1001 of Title 18 of 
the United States Code and that such willful false statements 
may jeopardize the validity of the application or any patent 
issued thereon. 



Page 2 of 4 





.1. O ID .:! "9 "7 3 : H • . Hi £V?D II O E 5 ! 


German Language Declaration 


VERTRETUNGSVOLLMACHT: Als benannter Erfinder 


POWER OF ATTORNEY: As a named inventor, 1 hereby 


beauftrage ich hiermit den nachstehend benannten 


appoint the following attorney(s) and/or agent(s) to prosecute 


Patentanwalt (oder die nachstehend benannten 


this application and transact all business in the Patent and 


Patentanwalte) und/oder Patent-Agenten mit der 


Trademark Office connected therewith, (list name and 


Verfolgung der vorliegenden Patentanmeldung sowie mit 


registration number) 


der Abwicklung aller damit verbundenen Geschafte vor dem 




Patent-und Warenzeichenamt: 




(Name und Registrations nummer anfuhren) 




See Attached Exhibit "A" 


See Attached Exhibit "A" 


John C. Freeman (312) 321-4262 


John C. Freeman (312) 321-4262 


Telefongesprache bitte richten an: 


Direct Telephone Calls to: (name and telephone number) 


(Name und Telefonnummer) 




Postanschrift: 


Send Correspondence to: 


Brinks Hofer Gilson & Lione 


Brinks Hofer Gilson & Lione 


P.O. Box 10395 


P.O. Box 10395 


Chicago, IL 60610 


Chicago, I L 60610 



Voller Name des einzigen oder ursprunglichen Erfinders: 
Johann Mitterreiter t — eao 


Full name of sole or first inventor: 
Jofjann Mitterreiter 


Unterschnft des Erfinders 


Datum 


Inventor's signature / ^ 


Date 


Wohnsitz 

D-83339 Chieming, Germany 


Residence 

D-83339 Chieming, Germany T)e.X 


Staatsangehorigkeit 
Germany 


Citizenship 
Germany 


Postanschrift 
Fehling 10 
D-83339 Chieming 
Germany 


Post Office Address 
Fehling 10 
D-83339 Chieming 
Germany 
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Case No. 56/367 

Inventor(s): Johann Mitterreiter 

Title: COUPLING ELEMENT AND USE OF THE COUPLING ELEMENT IN A DEVICE FOR MEASURING 

ANGLES 

"Exhibit A" 

POWER OF ATTORNEY 

The specification of the above-identified patent application: 
I | is attached hereto 

£3 was filed on December 28, 2001 as application Serial No. 10/019,734 

I hereby revoke all previously granted powers of attorney in the above-identified patent application and appoint the following 
attorneys to prosecute said patent application and to transact all business in the Patent and Trademark Office connected therewith: 

JohnC Freeman (34,483) 
Kent E Genin (37,834) 

Please address all correspondence and telephone calls to John C. Freeman in care of: 

cruise f-cs M ( er- ns •£■ i»c3 Brinks Hofer Gilson & Lione 

NBC Tower, Suite 3600 
P.O. Box 10395 
Chicago, IL 60610 
(312)321-4200 

The undersigned hereby authorizes the U.S. attorneys named herein to accept and follow instructions from as to any 

action to be taken in the Patent and Trademark Office regarding this application without direct communication between the U.S. 
attorney and the undersigned. In the event of a change in the persons from whom instructions may be taken, the U.S. attorneys named 
herein will be so notified by the undersigned. 



Date: cV?j / >M ? 



Inventor: Johann Mitterreiter 
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